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SECTION  1 
GENERAL 

PROLOGUE 

Introduction 

This  fourth  revision  of  the  EMC  Standards  Handbook  contains  updated  and 
additional  material  received  since  the  publication  of  its  predecessor. 

Previous  editions  of  this  handbook  should  be  destroyed.  The  updated  material 
resulted  in  53  substantive  changes  in  table  entries  of  the  Handbook,  as  well 
as  corresponding  changes  in  the  text;  the  most  significant  tabular  changes  are 
summarized  in  TABLE  1-1.  Citations  in  the  tables  total  222  items.  These  may 
be  readily  located  by  the  use  of  two  new  indexes,  one  organized  according  to 
document  number  and  the  other  organized  according  to  subject. 

The  remainder  of  this  introductory  section  is  concerned  with  some  relevant 
background  material  and  a  preview  of  the  handbook  contents.  The  development, 
deployment,  and  operation  of  DoD  communications-electronics  (C-E)  systems 
require  adherence  to  numerous  development  standards  and  to  various 
operationally  oriented  standards,  specifications,  and  regulations.  Depending 
upon  the  complexity  of  the  system  or  equipment,  the  number  of  standards 
applied  could  reach  into  the  hundreds.  Without  exception,  if  the  system  or 
equipment  is  designed  to  transmit  and/or  receive,  some  of  these  standards  as 
well  as  specifications  and  regulations  will  relate  in  some  way  to  the 
electromagnetic  compatibility  (EMC)  of  the  device  in  its  operational 
environment . 

Some  standards  and  related  documents  are  readily  recognized  by  the  use  of 
the  term  electromagnetic  compatibility  either  in  their  titles  or  prominently 
in  their  texts.  The  application  of  others  may  not  be  so  patent.  It  is  the 
purpose  of  this  handbook  to  bring  together,  under  one  cover,  a  list  of 
documents  that  can  be  used  to  effect  compatibility  among  equipments  and 
systems  that  have  the  potential  for  interfering  one  with  the  other. 
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TABLE  1-1 

MAJOR  CHANGES  IN  LISTED  STANDARDS 
(Page  1  of  4) 


Table  No ./Date 


Title 


DEPARTMENT  OF  DEFENSE 


2-1  MIL-STD-449D 
2/23/73 


Measurement  of  Radio  Frequency 
Spectrum  Characteristics 


2-1  MIL-STD-46 IB 

4/1/80 


Electromagnetic  Emission  and 
Susceptibility  Requirements  for 
the  Control  of  Electromagnetic 
Interference 


2-1  MIL-C -85485 

9/16/81 


Cable,  Electric,  Filter  Line, 
Radio  Frequency  Absorptive 


2-1  MIL— HDBK-255-1A  Electromagnetic  (Radiated) 

(NAVY)  2/15/79  Environment  Considerations  for 
Design  and  Procurement  of 
Electrical  and  Electronic 
Equipment,  Subsystems  and 
Systems:  Part  1A 


2-2  AFOSH  161-9 


Exposure  to  Radio  Frequency 
Radiation 


2-2,  ANS  Z136. 1-1980  American  National  Standard  for 
2-7  the  Safe  Use  of  Lasers 


SECTION  -PACE 


Comment 


Revision 

postponed 

Notice  being 
drafted 


New 

specification 

Revised  draft 
(new  tables) 
due  FY82 


Deleted;  not 
DoD- level 
document 

Adopted  by  DoD 
6/6/80 
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TABLE  1-1 
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Table  No ./Date 


2-4  DoD-STD-1686 


5/2/80 


M1L-R-9673B 
4/4/60 
Amend.  2, 
9/15/61 


Title 


Electrostatic  Discharge  Control 
Program  for  Protection  of 
Electrical  and  Electronic  Parts, 
Assemblies  and  Equipment 
(Excluding  Electrically 
Initiated  Explosive  Devices) 


Radiation  Limits,  Microwave  and 
X-Radiation  Generated  by  Ground 
Electronic  Equipment 


NORTH  ATLANTIC  TREATY  ORGANIZATION 


NAT-STD-2  345 
12/16/79 


Control  and  Recording  of  Personnel 
Exposure  to  Radio-Frequency 
Radiation 


Comment 


New  standard 


New  listing 


New  listing 


AMERICAN  NATIONAL  STANDARDS  INSTITUTE 


ANS  C95.4-1981  Safety  Guide  for  the  Procurement 
IME  Pub.  20  of  Radio  Frequency  Hazards  to 

Electric  Blasting  Caps 


INSTITUTE  OF  ELECTRICAL  AND  ELECTRONICS  ENGINEERS 


Revision 


IEEE  291-1969 


Measuring  Field  Strength  in  Radio 
Propagation,  Standards  Report  on 


New  listing 


.  ^ _ -  . _ f_’»  r  -  ‘  -  *  Li  .  •_*  <w*  “w  .  *■  .. '*  _'...***.*  •>  ■.  »  :  j**“ .  ...  , 
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Table  No. /Date  Title 

2-7  IEEE  302-1969  Electromagnetic  Field  Strength  for 

Frequencies  Below  1000  MHz  in  Radio 
Wave  Propagation,  Standard  Methods 
for  Measuring 


2-7  IEEE  377-1980  IEEE  Recommended  Practice  for 

Measurement  of  Spurious  Emission 
from  Land-Mobile  Communication 
Transmitters 


2-7 


INSTITUTE  OF  MAKERS  OF  EXPLOSIVES 

IME  Pub.  20  See  ANSI,  ANS  C95.4-1981 

9/81 

RADIO  TECHNICAL  COMMISSION  FOR  AERONAUTICS 


2-7  RTCA  D0 168- 
1979 


Minimum  Performance  Standards  — 
Emergency  Locator  Transmitters 


2-7  RTCA  D0 176- 
1982 


FM  Broadcast  Interference  Related 
to  Airborne  ILS,  VOR  and  VHP 
Communications 


SAE  ( formerly  Society  of  Automotive  Engineei 
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Comment 

New  listing 


New  standard 


Revision 


New  listing 

New  standard 


2-7 


SAE  AIR  122S 


Spectrum  Analyzers  for  EMI 
Measurements 


Withdrawn 
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TABLE  1-1 
(Page  4  of  4) 


Table  No ./Date 


Title 


2-7  SAE  ARP  1267 
-  1973 


Electromagnetic  Interference  Impulse 
Generators;  Standard  Calibration 
Requirement  and  Techniques 


2-7  SAE  J/1338 
6/81 


Open-Field  Whole-Vehicle  Radiated 
Susceptibility  10  kHz  to  18  GHz, 
Electric  Field 


FEDERAL  REPUBLIC  OF  GERMANY 


3-1  VDE  0871 
11/81 


Radio-Frequency  Interference 
Suppression  of  Radio-Frequency 
Equipment  for  Industrial, 
Scientific,  and  Medical  (ISM) 
and  Similar  purposes 


CANADA 


3-2  CSA  Z65-1966  Radiation  Hazards  from  Electronic 

Equipment 


INTERNATIONAL  SPECIAL  COMMITTEE  ON  RADIO  INTERFERENCE 


4-1  CISPR  17-1981  Methods  of  Measurement  of  the 

Suppression  Characteristics  of 
Passive  Radio  Interference  Filters 
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Comment 


New  listing 


New  standard 


Revision 


New  listing 


(CISPR) 


New  standard 
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The  EC AC  engineer  is  often  placed  in  the  position  of  advising  developers 
as  to  existing  standards  and  specifications  that  can  be  incorporated  into 
Requests  for  Proposal  (RFP's)  and  into  Contract  Specifications.  This  handbook 
provides  a  single  source  of  these,  along  with  a  precis  of  each,  to  enable  the 
engineer  to  estimate  their  applicability.  The  implementation  is  discussed 
later  in  this  Section. 

Section  2  is  devoted  to  U. S.  documents  including  standards, 
specifications,  and  handbooks  primarily  applicable  to  DoD  systems  with 
emphasis  on  communications.  For  completeness,  those  that  contain  no  EMC 
provision  are  given  in  APPENDIX  B.  Also  listed  are  nonmilitary  agencies  of 
the  federal  government  that  issue  QIC-related  standards  and  regulations. 

Nongovernment  agencies  in  the  U.S.  publish  EMC-related  standards,  termed 
"voluntary"  standards.  Both  issuing  organizations  and  their  standards  are 
likewise  presented  in  Section  2.  These  standards  are  used  not  only  by 
civilian  organizations,  but  some  are  being  approved  for  use  by  the  federal 
government. 

Also  listed  in  Section  2  are  various  types  of  U.S.  civilian  radio  services 
together  with  the  standardizing  and  regulating  documents  that  apply. 

Foreign  national  EMC  standards  and  regulations  are  provided  for  the 
Federal  Republic  of  Germany,  Canada,  and  Great  Britain  in  Section  3.  For 
Japan,  only  an  introduction  is  provided. 

Voluntary  standards  are  also  issued  by  international  standards 
organizations,  as  presented  in  Section  4.  They  are  not  the  same  as  national 
voluntary  standards,  although  there  is  a  slow  evolution  toward  commonality. 
International  standards  are  widely,  but  not  universally,  adopted  among  the 
European  countries,  sometimes  with  minor  variations. 


A  summary  of  receiver  test  requirements  of  all  classes  o*  standards  is 
contained  in  Section  5.  This  listing  provides  the  reader  with  a  quick 
comprehension  of  the  susceptibility  provisions  of  many  standards  and  related 
documents • 

A  summary  of  the  basic  MIL-STD-461B  requirements  is  contained  in  APPENDIX 
A.  This  summary  consists  of  am  application  sheet  for  each  of  the  21  test 
procedures  upon  which  the  limits  are  based. 

Purpose 

This  document  is  a  basic  EMC  Standards  Handbook  that  indexes  and 
summarizes  characteristics  of  EMC- related  standards,  specifications, 
handbooks,  and  regulations  for  use  as  a  handy  reference  by  EC AC  project 
engineers.  This  handbook  also  provides  pertinent  background  information  on 
the  DoD  EMC  Standardization  Program. 

BACKGROUND 

Standards,  Specifications,  Handbooks,  and  Regulations 

Technical  standards  constitute  a  body  of  good  engineering  practice  in  the 
subject  area  concerned.  They  are  generated  primarily  under  the  auspices  of 
the  U.S.  Department  of  Defense  (DoD),  non-DoD  government,  national  civilian 
engineering  societies,  and  international  organizations  as  well  as  foreign 
governments.  Nongovernment  entities  promulgate  "voluntary"  standards,  those 
without  legal  authority  for  compliance.  Some  of  these  eventually  achieve 
legal  status  by  means  of  international  treaty  agreements.  Some  are  adopted  as 
government  (both  DoD  and  non-DoD)  standards.  EMC  standards  are  often  developed 
separately  to  serve  unique  military  needs  and  form  the  main  thrust  of  this 
handbook . 


Because  technical  standards  represent  good  engineering  practice,  many  are 
cited  as  broad  technical  requirements  of  contracts  and  thus  achieve  legal 
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3tatus  for  the  specific  applications  concerned.  For  this  reason,  they  are 
sometimes  confused  with  technical  specifications  that  are  intended  to  be  used 
as  contractual  requirements.  These  technical  specifications  generally  embody 
narrower,  more-detailed  requirements  for  specific  applications.  Two  classes 
of  specifications  exist,  1)  those  that  impose  performance  requirements  and  2) 
those  that  impose  construction  requirements.  Specifications  listed  here  fall 
mainly  in  the  former  category. 

Although  standards  and  specifications  detail  requirements  to  be  met,  they 
do  not  tell  the  user  how  to  meet  them.  However,  handbooks  help  to  fill  this 
void  by  providing  generalized  technical  design  data  and  guidance. 

EMC  regulations  have  legal  status  and  are  used  by  government  agencies  to 
control  undesired  electromagnetic  (EM)  interactions.  Two  primary  agencies 
regulate  radio  communications  and  related  services;  these  are  the  Federal 
Communications  Commission  (FCC)  and  the  National  Telecommunication  and 
Information  Administration  (NTIA).  The  FCC  regulates  systems  in  the  civil 
sector,  including  state  governments,  whereas  NTIA  performs  an  analogous 
function  for  the  federal  government,  including  the  FCC.  FCC  and  NTIA  actions 
are,  of  course,  coordinated.  Other  federal  agencies  also  impose  special 
requirements;  for  example,  maximum  permissible  RF  exposure  levels  for  workers 
are  set  by  the  Occupational  Safety  and  Health  Administration  (OSHA). 

Application  of  EMC  Standards 

EMC  standards,  as  any  other  type,  serve  various  purposes.  Reasons  for 
applying  them  include  the  following: 

1. 


To  ensure  that  various  portions  of  a  system  operate  without 
electromagnetic  interference  to  any  other  portion  of  the  same  system 
(intrasystem  electromagnetic  compatibility) 
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2.  To  ensure  that  different  systems  operate  without  electromagnetic 
interference  to  each  other  {intersystem  electromagnetic 
compatibility) 

3.  To  ensure  that  a  system  does  not  degrade  the  electromagnetic 
environment,  and  that  it  is  not  degraded  by  the  environment 

4.  To  add  to  the  measured  QIC  data  base 

5 .  To  aid  in  management  of  the  RF  spectrum 

6.  To  aid  cost-effective  design  whereby  costly  retrofit  is  unnecessary 

7.  To  comply  with  national  and  international  law  during  times  of  peace. 

Where  and  when  EMC  standards  are  applied  is  almost  (but  not  quite)  obvious 
from  the  types  of  standard  involved:  a)  DoD  standards  apply  to  military 
systems,  b)  non-DoD  government  standards  and  regulations  apply  throughout  the 
civil  federal  government,  and  c)  national  standards  apply  to  the  nations 
concerned.  Not  so  obvious  are  certain  applications  to  DoD  radar  systems.  For 
those  non-Air  Force  systems  operating  between  100  MHz  and  40  GHz,  MIL-STD-469 
applies.  (The  Air  Force  uses  the  WTIA  radar  systems  emissions  criteria 
[RSEC] ) .  Below  100  MHz,  no  specific  radar  standard  exists;  the  overall  EMC 
standards  MIL-STD-46 1 /2/3  apply.  Also,  sometimes  there  is  confusion 
concerning  when  DoD  standards  or  NTIA  or  FCC  regulations  apply  to  some  given 
situation.  For  military  systems,  DoD  standards  always  apply  unless  some  other 
basis  is  specifically  referenced.  Some  other  basis  might  be  NTIA  regulations, 
voluntary-type  standards  of  professional  organizations  (Institute  of 
Electrical  and  Electronics  Engineers  -  IEEE,  SAE  (formerly  Society  of 
Automotive  Engineers),  standards  of  a  coordinating  body  (American  National 
Standards  Institute  -  ANSI ) ) ,  and  standards  of  other  national  and 
international  bodies  (Association  of  German  Electrical  Engineers  -  VDE,  North 
Atlantic  Treaty  Organization  -  NATO,  International  Special  Committee  on  Radio 
Interference  -  CISPR).  On  the  other  hand,  NTIA  regulations  apply  to  all 
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federal  government  systems.  State  government  and  civilian  systems  abide  by 
regulations  of  the  FCC. 

To  the  extent  that  standards  and  specifications  become  incorporated  into 
contracts  between  DoD  and  industry,  their  provisions  are  legally  binding  upon 
the  contractor  (and  DoD).  When  inadequately  designated  or  improperly 
followed,  they  often  lead  to  increased  costs  and  delays  in  the  introduction 
of  new  hardware.  In  the  past,  such  requirements  frequently  had  been  waived 
(after  the  fact)  by  DoD  project  managers  who  were  pinched  by  budget 
constraints,  rising  costs,  and  scheduling  delays. 

DoD  Policy  Objectives  on  Application  of  Standards  and  Specifications 

A  recent  change  in  DoD  policy1”1  with  respect  to  the  application  of 
standards  and  specifications  is  not  yet  fully  appreciated  by  many  users.  Let 
us  attempt  to  explain  the  new  policy  in  the  light  of  former  policy  and  current 
associated  philosophy. 

Former  policy  and  associated  philosophy  involved  "past  emphasis  on 
achieving  maximum  performance  without  regard  to  cost,  to  the  institutionalized 
attitude  that  specifications  and  standards  were  mandatory  and  had  to  be 
applied  in  their  entirety,  and  to  the  lack  of  emphasis  on  the  proper 
application  and  tailoring  of  documents  to  a  specific  need"  (see  Reference  1-1). 

This  situation  was  recognized  and  resulted  in  a  policy  change.  Under  the 
new  policy  (see  Reference  1-1),  the  provisions  of  standards  and  specifications 
are  to  be  tailored  for  each  given  materiel  acquisition.  Tailoring  is  defined 
in  the  Directive  as  (see  Reference  1-1): 

i 


1_ department  of  Defense  Specifications  and  Standards  Applications,  DoD 
Directive  4120.21,  Washington,  DC,  9  April  1977. 
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The  process  by  which  the  individual  requirements  (sections, 
paragraphs,  or  sentences)  of  the  selected  specifications  and 
standards  are  evaluated  to  determine  the  extent  to  which  each 
requirement  is  most  suitable  for  a  specific  materiel  acquisition 
and  the  modification  of  these  requirements,  where  necessary,  to 
assure  that  each  tailored  document  invoked  states  only  the 
minimum  needs  of  the  Government, 

By  so  doing,  the  objective  is  to  make  all  levels  of  management 
aware  of  the  need  to  assure  more  cost-effective  utilization  of 
specifications  and  standards  in  materiel  acquistion;  that 
specifications  and  standards  are  susceptible  to  selective 
application  and  tailoring  to  a  particular  program;  and  that 
these  documents  must  be  applied  and  tailored  by  giving  due 
consideration  to  required  performance  versus  costs  and  achievement 
of  minimum  required  operational  needs. 


DoD  Policy  on  Tailorinc 


For  large  systems,  selected  and  modified  requirements  were  made  a  part  of 

a  control  plan  that  became  a  contractual  document  to  supersede  standards  and 

specifications.  Thus,  tailoring  was  actually  being  practiced  in  the 

1  —2 

development  and  design  of  many  large  systems,  but  the  misapplication  and 
insufficient  tailoring  of  specifications  and  standards  in  defense  acquisition 
programs  sometimes  have  led  to  increased  costs  and  delays  in  the  introduction 
of  new  hardware. 

Obviously,  this  situation  needs  improvement.  To  this  end,  application  of 
the  tailoring  process  of  DoD  components  is  to  consist  of  the  following 
elements  (see  Reference  1-2): 


A,  Specifications  and  standards  used  in  acquisition  programs  shall  be 
selectively  applied  and  tailored  to  impose  the  minimum  essential 
system  needs. 


^Department  of  Defense,  Tailoring  Guide  for  Application  of  Standards  and 
Specifications  in  Naval  Weapons  Systems  Acquisitions,  MIL-HDBK-248, 
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B.  Data  requirements  to  be  imposed  in  acquisition  programs  shall  be 
consistent  with  the  tailored  requirements  imposed  by  the  governing 
specifications  and  standards  and  the  policies  enunciated  in  DoD 
Directive  5000. 19. 1-3 

C.  The  blanket  contractual  imposition  of  specifications  and  standards  in 
acquisition  programs  shall  be  avoided  and  controlled  to  the  maximum 
practical  extent. 

D.  A  management  review  board  shall  examine  all  acquisition  programs  to 
assure  that  the  specifications,  standards,  and  Data  Item  Descriptions 
used  have  been  tailored. 

E.  The  results  of  the  document  application  and  tailoring  process  shall 
be  made  a  matter  of  permanent  record,  certified,  and  made  available 
to  the  review  board. 

F.  When  consistent  with  the  proposed  procurement  method  ... 
recommendations  or  comments  shall  be  solicited  from  prospective 
contractors  during  the  acquisition  process  to  determine  whether 
additional  cost-effective  application  and  tailoring  of  cited 
specifications  and  standards  can  be  accomplished,  or  cost-effective 
substitutions  proposed. 


The  portent  of  the  tailoring  policy  to  ECAC  project  engineers  is  to 
decrease  the  usefulness  of  standards  as  a  generic  source  of  EMC  requirements, 
unless  access  is  also  available  to  the  permanent  record  of  any  given  tailoring 
application  (Item  E  above).  Since  a  record  does  not  exist  for  systems  yet  to 
be  developed,  the  margin  of  uncertainity  for  them  in  the  usefulness  of 
limiting  values  in  standards  is  increased. 

DoD  Policy  on  Adoption  of  Voluntary  Standards 


For  many  years,  DoD  has  had  a  policy  to  adopt  the  standards  of  non¬ 
government  organizations  (called  voluntary  standards)  instead  of  using  federal 
standards,  where  applicable.  This  policy  has  been  only  rarely  followed  until 
recently.  Now,  a  concerted  effort  exists  to  adopt  such  standards  in  order  to 


1  ^Department  of  Defense,  Policies  for  the  Management  and  Control  of 
Information  Requirements,  DoD  Directive  5000.19,  Washington,  DC, 
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save  money  in  procurement,  notwithstanding  the  savings  in  not  generating  and 
updating  standards.  (Sven  a  modest-sized  standard  is  estimated  to  cost  over 
$100,000  to  produce.) 

The  implication  of  this  trend  is  that  voluntary  standards  are  becoming 
more  inportant  due  to  wider  application,  'nius,  a  significant  portion  of  this 
handbook  deals  with  them. 

DoD  Electromagnetic  Compatibility  Standardization  (EMCS)  Program 

1—4 

The  DoD  Directive  3222.3  established  the  DoD  Electromagnetic 
Conpatibility  Program  and  placed  the  responsibility  for  standardization  with 
the  Secretary  of  the  Navy  or  his  designee.  The  Office  of  Technical  Data, 
Standardization  Policy,  and  Quality  Assurance  (I&L)  designated  the  Naval 
Electronic  Systems  Oommand  as  the  Area  Assignee  Activity  for  EMC  in  its  memo 
of  31  August  1967.  The  scope  of  the  Electromagnetic  Conpatibility 
Standardization  Program  (EMCS)  was  revised  by  OASD  (DIECO)  in  their  memo  of  20 
May  1972  to  read  as  follows: 

.  .  .complete  range  of  conponent,  circuit,  equipment,  subsystem  and  system 
electromagnetic  conpatibiity  (EMC).  Included  are:  1)  related  standards 
for  prediction,  measurement,  and  validation  for  EMC  and  2)  standardization 
activities  for  electromagnetic  radiation  hazards  as  related  to  personnel, 
ordnance,  fuels,  and  electronic  hardware. 

Action  is  being  taken  to  coordinate  the  EMCS  with  other  DoD  and  government 
agencies  concerned  with  EMC  and  radiation  hazards,  such  as  the  Federal 
Communications  Commission  (FCC),  Federal  Aviation  Administration  (FAA), 
Environmental  Protection  Agency  (EPA),  National  Aeronautics  and  Space 
Administration  (NASA),  Defense  Nuclear  Agency  (DNA),  National 
Telecoranunications  and  Information  Administration  (NTIA),  National  Bureau  of 


^Department  of  Defense  Department  of  Defense  Electromagnetic  Compatibility 
Pr oqr am  ( DTACCS ) ,  DoD  Directive  3222.3,  Washington,  DC,  5  July  1967 
(Change  1,  27  September  1972). 
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Standards  (NBS),  Bureau  of  Radiological  Health  (BRH),  and  the  General  Services 
Administration  (GSA).  International  standardization  efforts  in  the  EMC  area 
are  also  being  monitored  through  participation  in  NATO  and  International 
Electrotechnical  Commission  standards  groups. 


Industry  is  being  kept  abreast  of  activities  in  this  program  and  will 
continue  to  be  informed  of  developments  and  documents  in  the  EMCS  through  the 
various  industry  associations*  such  as  Aerospace  Industries  Association  ( AIA) , 
American  National  Standards  Institute  (ANSI/C63  and  C95),  Electronic 
Industries  Association  (EIA/G46),  Radio  Technical  Commission  for  Aeronautics 
( RTCA ) ,  SAE  (SAE/AE-4 ) ,  and  the  Institute  of  Electrical  and  Electronics 
Engineers  (IEEE/S27). 
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SECTION  2 

U.S.  NATIONAL  EMC/RADHAZ  STANDARDIZATION  AND  REGULATION 

DoD  STANDARDIZATION 

DoD  EMC  standards,  specifications,  and  handbooks  are  related  in 
accordance  with  Figure  2-1.  The  initial  part  of  the  document  number  for 
standards  is  MIL-STD- ;  for  specifications,  MIL-X-,  where  X  is  a  letter 
identifying  the  technical  area  (E  for  electrical);  and  for  handbooks,  MIL- 
HDBK-. 


In  the  tables  that  follow,  standards  are  positioned  first,  specifications 
second,  and  handbooks  third.  The  tables  encompass  the  following  subject 
areas: 


Table  Subject 

2-1  Basic  Electromagnetic  Compatibility  (EMC) 

2-2  Basic  Radiation  Hazards  (RADHAZ) 

2-3  Basic  Communications  with  EMC  Requirements 

2-4  Miscellaneous  Subject  Areas  with  EMC  and  RADHAZ 

Requirements 

For  comprehensive  guidance  in  the  RADHAZ  area,  refer  to  the  Radiation 
Hazards  Handbook.2-1 

DoD- RELATED  STANDARDIZATION 


In  addition  to  the  military  departments  under  DoD,  various  federal 
agencies  related  to,  or  cooperating  with,  DoD  also  issue  standards  and 
specifications  containing  QIC  requirements.  Among  these  are  the  following: 


2—1 

Schulz,  R.  B. ,  Radiation  Hazards  Hanbook,  Revision  2,  ECAC-HDBK-82-005, 
EC AC,  Annapolis,  MD,  November  1982. 
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Notice  3,  2/9/71  I  in  currer 

Complete  rewrite  1  standard. 


DOD  RADHAZ  STANDARDS,  SPECIFICATIONS,  AND  HANDBOOKS 


Hertz ) 


TABLE  2-3 

COMMUNICATIONS  STANDARDS  AND  HANDBOOKS  CONTAINING  EMC  PROVISIONS3 

(Page  1  of  2) 


age 


Ij 

1 « 
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Defense  Nuclear  Agency 
National  Security  Agency 
Defense  Communications  Agency 
Joint  Tactical  Communications  (TRI-TAC)  Office 
Defense  Medical  Materiel  Board. 

Also  cooperating  with  the  U.S.  DoD  in  many  areas  are  two  agencies  of  the 
Canadian  Department  of  National  Defence : 

Section  Head  (DEMPS  4),  Directorate  of  Engineering  and 
Maintenance  Planning  and  Standardization 
Canadian  Military  Electronic  Standards  Agency. 

Internationally,  the  North  Atlantic  Treaty  Organization  (NATO)  issues  EMC 
standards,  which  are  listed  in  TABLE  2-5. 


FEDERAL  AGENCIES  ISSUING  EMC- RELATED  STANDARDS /REGULATIONS 


Standards  and  regulations  that  may  contain  EMC  requirements  are  issued  by 
various  agencies  of  the  federal  civil  government  such  as  those  listed  below. 

Agri culture  ( USDA ) 

Forest  Service 

Soil  Conservation  Service 

Commerce  (DOC) 

National  Marine  Fisheries  Services 

National  Telecommunications  and  Information  Administration  (NTIA) 

Consumer  Product  Safety  Commission  (CPSC) 

Environmental  Protection  Agency  (EPA) 

Energy  Research  and  Development  Administration  (ERDA) 
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General  Services  Administration  ( GSA) 

Government  Printing  Office  (GPO) 

Tests  and  Technical  Control 


Health  &  Human  Services  (HHS) 

Food  and  Drug  Administration  (FDA) 
Health  Services  Administration 
National  Institutes  of  Health  (NIH) 


Housing  and  Urban  Development  (HUD) 

Office  of  Technical  and  Credit  Standards 


Interior 

Bonneville  Power  Administration 
Bureau  of  Mi  nes 
Geological  Survey 


Justice 

Federal  Prisons  Industries 


Labor 

Occupational  Safety  and  Health  Administration  (OSHA) 

National  Aeronautics  and  Space  Administration  (NASA) 

Kennedy  Space  Cfenter 
Lewis  Research  Center 
Marshall  Space  Flight  Qanter 

Postal  Service  (USPS) 

Office  of  Procurement 

Tennessee  Valley  Authority  ( TVA) 


Safety  Staff 
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Department  of  Transportation  (DOT) 

Aeronautical  Oenter  Oklahoma 
Airways  Facilities  Service 
Federal  Aviation  Administation  (FAA) 

Federal  Highway  Administration  (FHA) 

Federal  Railroad  Administration  (FRA) 

Systems  R&D  Service 

Treasury 

Bureau  of  Alcohol,  Tobacco,  and  Firearms 

Veterans  Administration  (VA) 

Department  of  Medicine  and  Surgery 

Standards  and  regulations  issued  by  non-DoD  Federal  agencies  are  listed  in 
TABLE  2-6. 

VOLUNTARY  EMC/RADHAZ  STANDARDIZATION 

There  are  many  national,  voluntary,  nongovernment  standards  organizations 
that  play  an  important  role  in  EMC.  The  more  prominent  ones  are  discussed  in 
the  following  paragraphs. 

American  National  Standards  Institute  (ANSI) 

ANSI  is  a  federation  of  industrial,  trade,  technical,  labor,  and 
professional  organizations,  government  agencies,  and  consumer  groups.  The 
principal  functions  of  ANSI  are  to  coordinate  the  development  of  voluntary 
standards  in  the  private  sector  and  to  provide  national  representation  to 
international  standardization  organizations.  Many  ANSI  standards  in  the  areas 
of  computers,  data  transmission,  and  information  processing  have  been  adopted 
by  the  federal  government. 
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Computer  and  Business  Equipment  Manufacturers  Association  (CBEMA) 

The  CBEMA  is  an  association  of  approximately  41  manufacturers  of  office 
machines,  equipment,  furniture,  and  supplies,  the  Association  holds 
conferences  and  seminars  in  management  and  distribution  and  conducts  market 
research.  The  CBEMA  also  cooperates  in  developing  standards  in  the  U.S.  and 
abroad  for  computers,  data-processing  equipment,  and  office  machines.  One  of 
its  committees  is  Telecommunications. 

Electronic  Industries  Association  (EIA) 

The  EIA  is  a  nonprofit  organization  representing  manufacturers  of 
electronic  products.  The  activities  of  EIA  include  the  development  of 
voluntary  standards  for  electronic  components,  circuits,  and  equipment. 
Standardization  activities  of  EIA  are  coordinated  with  ANSI  and  other 
organizations.  Some  of  these  activities,  such  as  standardization  in  the  area 
of  digital  interface  circuits,  directly  impact  government  standards. 

Institute  of  Electrical  and  Electronics  Engineers  (IEEE) 

The  IEEE  is  a  professional  organization,  and  one  of  its  activities  is  the 
development  of  voluntary  standards  in  the  area  of  communications-electronics 
with  emphasis  on  measurement  techniques  and  definitions  of  -terms.  Several 
IEEE  standards  have  been  used  as  a  basis  for  developing  communications 
standards  in  the  MIL-STD-188  series  of  documents. 

Instrument  Society  of  America  (ISA) 


The  ISA  is  a  scientific,  technical,  and  educational  organization 
dedicated  to  advancing  the  knowledge  and  practice  related  to  the  theory, 
design,  manufacture,  and  use  of  instruments  and  controls  in  science  and 
industry.  It  conducts  conferences  and  symposia,  develops  standards,  publishes 
and  disseminates  information,  provides  educational  services,  and  recognizes 
individual  achievement. 
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National  Electrical  Manufacturers  Association 

(NEMA) 

NEMA  is  composed  of  manufacturers  of  equipment  and  apparatus  used  for  the 
generation,  transmission,  distribution,  and  utilization  of  electric  power, 
such  as  electrical  machinery,  motors,  transportation,  communication,  and 
lighting  equipment.  It  develops  product  standards  covering  such  matters  as 
nomenclature,  ratings,  performance,  testing  and  dimensions;  participates  in 
developing  National  Electrical  Cbde  and  National  Electrical  Safety  Cbdes;  and 
advocates  their  acceptance  by  state  and  local  authorities.  One  of  its 
divisions  is  Electronics. 

Radio  Technical  Commission  for  Aeronautics  (RTCA) 

RTCA  is  an  association  of  aeronautical  organizations  of  the  United  States 
from  both  government  and  industry.  Dedicated  to  the  advancement  of 
aeronautics,  RTCA  seeks  sound  technical  solutions  to  problems  involving  the 
application  of  electronics  and  telecommunications  to  aeronautical 
operations.  Its  objective  is  the  resolution  of  such  problems  by  mutual 
agreement  of  its  member  organizations.  The  findings  of  RTCA  are  in  the  nature 
of  recommendations  to  all  organizations  concerned. 

Scientific  Apparatus  Makers  Association  (SAMA) 

SAMA  standards  are  adopted  in  the  public  interest  and  are  designed  to 
eliminate  misunderstandings  between  the  manufacturer  and  the  purchaser  and  to 
assist  the  purchaser  in  selecting  and  obtaining  without  delay  the  proper 
product  for  his  particular  need. 


SAE  (formerly  Society  of  Automotive  Engineers) 
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movers,  components  thereof,  and  related  equipment.  One  of  its  publications  is 
an  annual  handbook  on  standards.  Committees  include  Aerospace  Electronics 
(AE-4)  and  Automotive  Electronic  Systems  (C-95). 

Voluntary  (non-government)  standards  of  these  primarily-U.S. 
organizations  are  listed  in  TABLE  2-7. 

RADIO  SERVICES  AND  APPLICABLE  STANDARDS /REGULATIONS 


Project  engineers  are  often  asked  to  perform  an  EMC  analysis  that  involves 
not  only  military  equipment  but  the  equipment  in  a  civilian  environment.  A 
typical  example  of  such  a  project  would  be  the  introduction  of  a  military 
radar  into  a  civil  airport  or  into  a  populated  area.  To  perform  such  an 
analysis,  the  project  engineer  must  determine  the  electrical  characteristics 
of  both  the  military  radar  and  the  civilian  environment.  The  following 
tabulation  of  non-DoD  documentation  is  provided  to  assist  the  analyst  in 
determining  the  characteristics  of  equipment  in  the  civilian  environment 
additional  to  those  in  the  ECAC  data  base. 

Communi cati ons 


Aeronautical  Communications 

VHF/UHF  Air/Ground  Communications  Frequency  Engineering  Handbook, 
Federal  Aviation  Administration  ( FAA)  Handbook  6050. 4A. 

Manual  of  Regulations  and  Procedures  for  Radio  Frequency  Management, 
National  Telecommunications  and  Information  Administration  ( NTIA) ,  continually 
updated. 


Aeronautical  Oammunicatlons ,  Annex  10,  International  CLvil  Aviation 


Organization  (ICAO),  latest  revision 


TABLE 
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ANSI/IEEE  376-1975  Establishes  definitions  and  provides  test 
IEEE  Standard  for  procedures  for  the  measurement  of  iapulse 
the  Measurement  strength  and  iapulse  bandwidth. 


Notices/  I  Scheduled  I  Superseded 


notices/  I  Scheduled  I  Superseded 
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ARINC  Document  List,  Aeronautical  Radio  Inc.  (ARINC),  issued 


annually. 


Aviation  Services,  Ftederal  Qommuni cations  Cbmmission  (FCC)  Rules  and 
Regulations,  Part  87,  Volume  V. 

Frequency  Management  Principles,  Spectrum  Engineering  Measurements, 
Federal  Aviation  Administration  (FAA)  Handbook  6050.23,  May  1969. 

Land  Mobile 

Domestic  Public  Radio  Services,  Ftederal  Communications  Cbmmission 
(FCC)  Rules  and  Regulations,  Part  21,  Volume  VII. 

Public  Safety  Radio  Services,  Ftederal  Cbmmuni cations  Cbmmission  (FCC) 
Rules  and  Regulations,  Part  89,  Volume  V. 

Industrial  Radio  Services,  Ftederal  Communications  Cbmmission  (FCC) 
Rules  and  Regulations,  Part  91,  Volume  V. 

Land  Transportation  Radio  Services,  Ftederal  Communications  Cbmmission 
(FCC)  Rules  and  Regulations,  Part  93,  Volume  V. 

Mobile  Services,  International  Radio  Consultative  Cbmmittee  (CCIR) 
Study  Group  8,  Volume  VIII,  Kyoto,  Japan,  1978. 

Manual  of  Regulations  and  Procedures  for  Radio  Frequency  Management, 
National  Telecommunications  and  Information  Administration  (NTIA),  continually 
updated. 

Marine  Services 


Stations  on  Shipboard  in  the  Maritime  Services,  Ftederal 
Communications  Commission  (FCC)  Rules  and  Regulations,  Part  83,  Volume  IV 
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Manual  of  Regulations  and  Procedures  for  Radio  Frequency  Management, 
National  Telecommunications  and  Information  Administration  (NTIA),  continually 
revised. 

Point-to-Point  Communications 

Domestic  Public  Radio  Services,  Federal  Communications  Commission 
(FCC)  Rules  and  Regulations,  Part  21,  Volume  VII. 

International  Fixed  Public  Radio-Communications  Services,  Federal 
Communications  Commission  (FCC)  Rules  and  Regulations,  Part  23,  Volume  VII. 

Stations  on  land  in  the  Maritime  Services  and  the  Alaska  Public-Fixed 
Stations,  Federal  Communications  Commission  (FCC)  Rules  and  Regulations,  Part 
81,  Volume  IV. 

Fixed  Service  at  Frequencies  Below  About  30  MHz,  International  Radio 
Consultative  Committee  (CCIR)  Study  Group  3,  Volume  III,  Kyoto,  Japan,  1978. 

Fixed  Service  Using  Communication  Satellites,  International  Radio 
Consultative  Committee  (CCIR)  Study  Group  4,  Volume  IV,  Kyoto,  Japan,  1978. 

Fixed  Service  Using  Radio  Relay  Systems,  International  Radio 
Consultative  Committee  (CCIR)  Study  Group  9,  Volume  IX,  Kyoto,  Japan,  1978. 

Satellite  Communications,  Federal  Communications  Commission  (FCC) 
Rui.es  and  Regulations,  Part  25,  Volume  VII. 
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Broadcast  Communications  (AM,  FM,  TV,  International ) 

Radio  Broadcast  Services,  Federal  Gommunications  Commission  (FCC) 
Rules  and  Regulations,  Part  73,  Volume  III. 

Broadcasting  Service  (Sound),  International  Radio  Consultative 
Committee  (CCIR)  Study  Group  10,  Volume  X,  Kyoto,  Japan,  1978. 

Broadcasting  Service  (Television),  International  Radio  Consultative 
Committee  (CCIR)  Study  Group  11,  Volume  XI,  Kyoto,  Japan,  1978. 

CISPR  Limits  of  Radio  Interference  and  Report  of  National  Limits, 
International  Special  Committee  on  Radio  Interference  (CISPR)  Publication  9, 
International  Electrotechnical  Commission,  Geneva,  Switzerland. 

Radio  Frequency  Devices,  Federal  Communications  Commission  (FCC) 

Rules  and  Regulations,  Part  15,  Volume  II. 

Manual  of  Regulations  and  Procedures  for  Radio  Frequency  Management, 
National  Telecommunications  and  Information  Administration  (NTIA),  continually 
updated. 

Amateur  and  Citizens  Band  Services 

Amateur  Radio  Service,  Federal  Cbmmunications  Commission  (FCC)  Rules 
and  Regulations,  Part  97,  Volume  VI. 

Citizens  Radio  Service,  Federal  Communications  ODmmission  (FCC)  Rules 


and  Regulations,  Part  95,  Volume  VI 
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Navigation 


Aeronautical  Navigation 

Aeronautical  Communications  Annex  10,  International  Civil  Aviation 
Organization  (ICAO),  latest  revision. 

ARINC  Document  List,  Aeronautical  Radio  Inc.  (ARINC) ,  issued 

annually . 


Frequency  Management  Principles,  Spectrum  Engineering  Measurements, 
Federal  Aviation  Administration  ( FAA )  Handbook  6050.23,  May  1969. 

Geographical  Separation  Criteria  for  VOR,  DME,  TACAN,  ILS,  and  VOT 
Frequency  Assignments,  Federal  Aviation  Administration  (FAA)  Handbook  6050. 5A, 
March  1 969. 

Aviation  Services,  Federal  Communications  commission  (FCC)  Rules  and 
Regulations,  Part  87. 

Manual  of  Regulations  and  Procedures  for  Radio  Frequency  Management, 
National  Telecommunications  and  Information  Administration  (NTIA ) ,  continually 
updated . 

Maritime  Navigation 

Stations  on  Shipboard  in  the  Maritime  Services,  Federal 
Communications  Commission  (FCC)  Rules  and  Regulations,  Part  83. 

Manual  of  Regulations  and  Procedures  for  Radio  Frequency  Management, 


National  Telecommunications  and  Information  Administration  (NTIA),  continually 
updated. 
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Noncommunication  Devices 

Incidental  Radiation  Devices 

Section  15  of  the  PCC  Rules  and  Regulations:  The  requirements, 
technical  specifications,  and  equipment  authorization  procedures  for  an 
incidental  and  restricted  radiation  device,  which  apply  to  the  marketing  of 
such  a  device,  are  set  forth  herein.  The  manufacture  and  marketing  of  such  a 
device  without  prior  Commission  authorization  is  prohibited  by  section  302  of 
the  Communications  Act  of  1934,  as  amended.  (Details  are  being  added  on  (1) 
security  and  alarm  devices,  (2)  data  processing  equipment,  and  (3)  switching 
power  supplies. ) 

Industrial ,  Scientific,  and  Medical 

Section  18  of  the  FCC  Rules  and  Regulations:  The  requirements, 
technical  specifications,  and  equipment  authorization  procedures  for 
industrial,  scientific,  and  medical  devices  which  apply  to  the  marketing  of 
such  a  device,  are  set  forth  herein.  The  manufacture  and  marketing  of  such  a 
device  without  prior  Commission  authorization  is  prohibited  by  section  302  of 
the  Communications  Act  of  1934,  as  amended.  (Section  18  is  undergoing  a 
complete  rewrite,  basically  to  follow  CISPR  Recommendations.) 
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SECTION  3 

FOREIGN  NATIONAL  EMC  STANDARDIZATION  AND  REGULATION 


INTRODUCTION 


For  most  European  countries,  the  interference-control  regulations  will 
eventually  be  unified  and  will  be  based  upon  a  European  Economic  Community 
Directive  that  is  being  developed.  The  directive  is  based  upon  the 
International  Electrotechnical  Commission,  International  Special  Committee  on 
Radio  Interference  (IEC/CISPR)  recommendations  and  publications.  Since  west 
Germany's  interference  regulations  are  harmonized  with  IEC/CISPR 
recommendations,  it  is  expected  that  most  countries  in  Europe  will  follow  West 
Germany's  approach  to  interference  control. 


GERMAN  INTERFERENCE-CONTROL  LAWS 

In  the  Federal  Republic  of  Germany  (West  Germany),  the  interference- 
control  laws  have  been  written  and  the  technical  and  administrative 
organizations  have  been  established  to  enforce  tne  limits.  The  International 
Telecommunications  Union  Treaty  of  1947  is  the  foundation  of  the  "Law  for  the 
Operation  of  High  Freguency  Apparatus,  dated  9  August  1949."  The  law  assigns 
the  responsibility  of  interference  control  to  the  Minister  fuer  das  Post  und 
Fermeldewesen  (DP-FTZ)  ( FTZ ,  Referat  C-24.  Am  Kavalleriesand,  D-6100 
Darmstadt,  West  Germany)  who  enforces  the  administrative  regulation  that 
stipulates  if  eouipment  meets  a  specified  interference  limit  (i.e.,  VDE  0875), 
a  "General  Permit"  is  issued.  The  proof  of  compliance  with  the  limits  is  the 
"Radio  Protection  Emblem"  issued  by  the  VDE  Testing  Station  that  must  he 
affixed  to  the  equipment. 

VDE  Organizations 


The  VDE  consists  of  three  distinct  organizations  that  work  together  to 
advance  electrotechnology.  Verband  Deutscher  Elektrotechniker  (VDE)  is  the 
Association  of  German  Electrical  Engineers,  which  consists  of  dues-paying 
members.  As  part  of  this  voluntary  effort,  the  VDE  Regulations  arc  prepared 
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by  VDE  Standards  Committees  (VDE  Normen  Ausschuss) .  Individual  regulations 
are  written  for  personnel  safety,  consumer  protection,  reliability,  and  to 
harmonize  German  and  international  standards.  Each  new  regulation  has  a  well- 
publicized  review  that  is  coordinated  with  the  German  Standards  Institute 
(Deutches  Institute  fuer  Normen,  DIN)  and  the  German  Electrotechnical 
Commission  (Deutsche  Elektrotechnische  {Commission,  DEK).  New  VDE  regulations 
also  receive  a  DIN  number  that  is  based  on  the  last  three  digits  of  the  VDE 
number,  e.g.,  VDE  0874,  10  73,  becomes  DIN  57874. 

The  second  organization  is  the  VDE  Publishing  House  (VDE  Verlag)  with 
offices  in  Berlin  (1  Berlin  12,  Bismarkstrasse  33)  and  Offenbach  (D-6050 
Offenbach,  Merianstrasse  29).  The  VDE  regulations  and  draft  regulations  may  be 
ordered  from  either  office. 

The  third  organization  is  the  VDE  Testing  Station  (VDE  Pruefstelle)  at 
D-6050  Offenbach,  Merianstrasse  28.  The  VDE  Testing  Station  has  been  in 
existence  since  1920. 

VDE  Testing  Station 

The  VDE  Testing  Station  is  a  quasi-independent  institution  of  the 
Association  of  German  Electrical  Engineers  (VDE).  Management  of  the  VDE 
Testing  Station  is  controlled  by  the  Board  of  the  Testing  Station  of  the  VDE, 
a  standing  committee  that  determines  the  work  areas  and  fee  structure  and 
draws  its  members  from  firms  which  have  an  interest  in  the  work  of  the  testing 
station.  The  Director  of  the  VDE  Testing  Station  is  responsible  for  the 
management  of  the  testing  station  and  for  the  proper  performance  of  the 
tests.  The  Director  makes  the  decision  to  grant,  reject,  or  withdraw  the 
permission  to  use  a  VDE  Emblem.  All  of  the  decisions  of  the  testing  station 
may  be  contested  by  filing  a  complaint  with  the  VDE  Board.  The  work  areas  and 
fees  of  the  testing  station  are  determined  by  the  VDE  Board.  The  work  of  the 
testing  station  is  chartered  to  be  for  the  common  good  and  extends  over  the 
following  areas: 
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1 .  Safety  tests  for  the  VDE  Emblem 

2.  Radio-frequency  interference-suppression  tests 

3.  Qualification  tests  for  electronic  components 

4.  General  investigations 

5.  Administration  of  the  VDE  Testing  Station. 

The  measurement  of  radio-frequency  interference  originating  from 
electrical  appliances  and  the  effectiveness  of  interference-suppression 
measures  was  undertaken  by  the  testing  station  in  1951.  Contractual 
agreements  between  the  German  Postal  Service  and  the  VDE  are  the  basis  for  the 
RFI  measurements  by  the  VDE.  The  VDE  issues  certificates  of  compliance  for 
(1 )  equipment  that  generates  RP  energy  intentionally  (VDE  0871)  and  (2)  radio 
and  television  receivers  (VDE  0872.)  The  German  Postal  Service  then  issues  a 
test  number  that  must  be  affixed  to  the  equipment.  For  equipment  that 
generates  interference  as  a  by-product  (VDE  0875),  the  VDE  issues  a  permit  to 
use  the  “Radio  Protection  Mark"  that  must  be  affixed  to  the  equipment. 

EMC-related  standards  of  West  Germany  are  listed  in  TABLE  3-1 . 

CANADIAN  EMC  STANDARDS 


Canadian  standards  are  issued  by  the  Canadian  Standards  Association  (CSA) 
which,  chartered  in  1919  and  accredited  by  the  Standards  Council  of  Canada  to 
the  National  standards  System  in  1973,  is  a  not-for-profit,  non- statutory, 
voluntary  membership  association  engaged  in  standards  development  and 
certification  activities. 

CSA  standards,  by  reason  of  Association  procedures,  reflect  a  national 
consensus  of  producers  and  users  —  including  manufacturers,  consumers, 
retailers,  unions  and  professional  organizations,  and  governmental  agencies. 
The  standards  are  used  widely  by  industry  and  commerce  and  often  adopted  into 
regulations  by  municipal,  provincial,  and  federal  governments,  particularly  in 
the  fields  of  health,  safety,  and  the  environment. 
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The  Association  offers  certification  and  testing  services  in  support  of, 
and  as  an  extension  to,  its  standards  development  activities.  By  independent 
evaluation,  CSA  certification  determines  that  products  intended  to  bear  the 
CSA  Certification  Mark,  conform  to  accepted  standards.  This  Mark  is  applied 
to  over  half  a  billion  articles  per  year,  ranging  from  plumbing  products  to 
medical  devices,  from  household  appliances  to  personal  protective  equipment, 
and  from  housing  and  construction  materials  to  office  machinery.  In  order  to 
ensure  the  integrity  of  its  certification  process,  the  Association  regularly 
and  continually  audits  and  inspects  products  that  bear  the  CSA  Mark. 

In  addition  to  its  head  office  and  laboratory  complex  in  Rexdale 
(Metropolitan  Toronto),  CSA  has  regional  branch  offices  in  major  centers 
across  Canada  and  inspection  and  testing  agencies  in  eight  countries. 

The  C22.4  series  of  CSA  EMC  £ landards  listed  in  TABLE  3-2  are  a  portion 
of  the  Canadian  Electrical  Cbde  —  Part  IV,  Limits  and  Methods  of  Measurement 
of  Electromagnetic  Interference.  These  standards  are  in  the  process  of  being 
redesignated  to  the  Cl 08  series,  some  of  which  are  also  listed.  They  are 
legally  binding  by  incorporation  into  the  Canadian  General  Radio  Regulations , 
Part  I,  amendment  on  Radio  Interference  Regulations. 

EMC-related  standards  of  Canada  are  listed  in  TABLE  3-2. 

BRITISH  EMC  STANDARDS 


British  standards  as  listed  in  TABLE  3-3  are  issued  by  the  British 
Standards  Institution,  2  Park  Street,  London  WIA  2BS,  UK.  They  are  available 
from  the  Sales  Branch,  Newton  House,  101/113  Pentonville  Road,  London,  N.I. 


EMC-related  standards  of  Great  Britain  are  listed  in  TABLE  3-3 
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TABLE  3-2 

EMC -RELATED  STANDARDS  OF  CANADA 


Number-Date 

Title 


C22.4  lb.  101-1972 
Electromagnetic  Interference 
Measuring  Ins  truss  nu 


C22.4  Mo.  104-1974  Tolerable 
Limits  and  Methods  of 
Measurement  of  Medio 
interference  from  Vehicles 
and  Other  Devices  Having 
Internal  Ooabustlon 
Mgines 

C22.4  Mo.  106  -  1971 
Tolerable  Limits  of 
Electromagnetic  Interference  froi 
Radio  Frequency  Generators  — 
Industrial,  Scientific,  and 
Medical 


C22.4  No.  107  -  1949  (R1964) 
Tolerable  Limits  and  Special 
Methods  of  Measurement  of  Radio 
Interference  frosi  Mire 
Communication  and  Signal  Systems 
(1  errata) 

Cl  08. 1.1  -  1977 
Electromagnetic  Interference 
Measuring  Instrumsnts  —  CIS PR 
Typn 


C108.3.1  -  1975 

Tolerable  Limits  and  Methods  of 
Measuransnt  of  Electromagnetic 
Interference  from  Alternating 
Current  High  Vo 1 tags  Power 
Systems  0.15  Mb  -  30  Mb 


C106.5.4  -  1975 
Tolerable  Limits  and  Msthods 
of  Msasuremsnt  of  Lina 
Conducted  Interference  from 
Low  Voltage  Apparatus 
(0.49  MMS  -  30  Mfb ) 

CR-1,  RSC  1970 
Radio  Intar farence 
Regulations  (RIR-5) 

A*- 161  Issue  1 
Interference  Limits  4 
Test  Procedures  for  Airborne 
electronic  bfuipment  Intent 


Z65-1966 

Radiation  ibsards  from 
Electronic  Bquipment 


Coordinated 

Documents 


Scops /Purpose 


Covers  the  requirements  and 
accessories  for  the  measure - 
ment  of  lavsls  of  electro- 
magnatic  interference,  both 
conducted  and  radiated,  as  set 
forth  la  related  CSA  Standards 
an  Tolar  able  Limits  of  Mir 
does  not  necessarily  dascrlba  a 
•ingle  instrument. 


Notices/  Scheduled 
Amendments  Updates 


Superseded 

Documents 


Applies  to  radiation  and  con¬ 
duction  of  RT  power  liable  to 
cause  interference  from  any 
apparatus  not  licensed  by  the 
Department  of  Communications 
for  radio  coemunl cation  but 
which  contains  an  RF  generator 
liable  to  cause  radiation  at 
any  frequency. 

Applies  to  radio  interference 
(both  transient  and  sinusoidal) 
originating  an  any  part  of 
communication  or  signal 

systems. 


Sets  forth  the  characteristics 
of  an  instrument  conforming  to 
CI8PR  requirements  for  the 
msasuremsnt  of  MX,  both  con¬ 
ducted  end  radiated,  in  the 
frequency  range  0.15  to  1000  Mlb , 
as  set  forth  in  related  CSA 
Standards  on  Tolerable  Limits 
of  MI. 

Applies  to  electromagnetic  inter¬ 
ference  originating  with 
ac  electric  power  lines  end 
associated  generating  and 
distributing  stations  for  volt¬ 
ages  up  to  765  lev  phase -to-phass. 
Frequency  limits  apply  from 
0.15  to  30  Mlb. 


Limits  for  radio  noise  from  an 
IM  radio-frequency  generator 
that  is  used  in  Canada. 

Seta  forth  interference  limits 
and  tast  procedure  to  determine 
compliance  with  the  requirements 
of  the  relevant  Radio  Standards 
Specifications  under  the  follow¬ 
ing  conditional  airborne  radio 
and  radar  equipment  shall  operate 
satisfactorily  alone  and  with 
other  such  equipment  that  nay  be 
Installed  nearby. 

Compliance  required  by  manufacturers 
and  users  of  electronic  equipment. 
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JAPANESE  INDUSTRIAL  STANDARDS 

Japanese  industrial  standards  are  used  by  both  commercial  and 
governmental  organizations  involved  in  design  engineering,  quality  assurance, 
research  and  development,  construction,  testing,  and  maintenance.  They  are 
grouped  into  17  specific  divisions,  of  which  the  Electrical  Engineering 
division  contains  most  of  the  EMC-related  standards.  Although  adequate 
information  on  them  was  not  available  by  the  publication  date  for  this 
revision  of  the  EMC  Standards  Handbook,  a  listing  of  such  standards  is  planned 
for  later  revisions. 
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INTERNATIONAL  EMC  STANDARDIZATION 

There  are  several  international  standards  organizations  that  play  an 
important  role  in  EMC. 

INTERNATIONAL  ELECTROTECHNICAL  COMMISSION  (I EC) 

The  IEC  was  founded  in  1 906  to  promote  international  cooperation  in  the 
electrotechnical  industry.  The  IEC  has  originated  a  multilanguage  vocabulary 
with  more  than  100,000  terms,  originated  the  "International  System"  (s.I.)  of 
units  of  measurement,  and  established  worldwide  standards  for  electrical 
equipment  and  installations.  There  are  42  national  committees  of  which  one  of 
these  is  the  CISPR. 

INTERNATIONAL  ORGANIZATION  FOR  STANDARDIZATION  (ISO) 

The  ISO  develops  voluntary  standards  in  many  areas  on  a  worldwide  basis. 

Of  interest  is  ISO  Technical  Committee  (TC)  97  on  computers  and  information 
processing  and  its  Subcommittee  (SC)  6  on  data  communications.  ANSI 
represents  the  U.S.  on  ISO/TC  97  and  coordinates  proposed  ISO  standards  on  the 
national  level. 


INTERNATIONAL  RADIO  CONSULTATIVE  COMMITTEE  (CCIR) 

The  CCIR,  together  with  the  International  Telegraph  and  Telephone 
Consultative  Committee  (CCITT),  is  part  of  the  International 
Telecommunications  Union  (ITU)  and  was  established  to  promote  standardized 
radio  communications  on  a  worldwide  basis.  Reports  and  recommendations 
published  by  the  CCIR  have  been  used  and  will  continue  to  be  used  as  a  basis 
for  developing  radio-communications  standards. 
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INTERNATIONAL  SPECIAL  COMMITTEE  ON  RADIO  INTERFERENCE  (CIS PR) 

The  Comite  International  Special  des  Perturbations  Radioelectriques 
(International  Special  Committee  on  Radio  Interference)  was  founded  in  1934. 

It  promotes  international  agreement  on  many  aspects  of  radio  interference 
(such  as  methods  of  measurement  and  limits  for  conducted  or  radiated 
interference  from  many  different  apparatus  and  appliances  and  their 
statistical  interpretation)  with  the  primary  objectives  of  fostering 
satisfactory  reception  of  radio  and  television  broadcasting  services  and  of 
facilitating  international  trade.  Interference  between  transmitters  of 
radiocommunication  services  is  not  in  the  domain  of  CISPR.  [This  is  a  matter 
which  directly  concerns  the  ITU  and  for  which  this  Union,  on  the  advice  of  its 
CCIR,  itself  prepares  recommendations  and  issues  regulations  (Radio 
Regulations).]  CISPR  has  three  subcommittees  (on  limits,  on  methods  of 
measurement,  and  on  safety)  which  meet  in  plenary  assembly  every  3  years. 
Inputs  to  these  subcommittees  are  furnished  by  10  working  groups  that  meet 
usually  annually  to  discuss  specific  study  questions  which  may  lead  to  a 
report.  In  many  cases,  they  lead  to  recommendations }  member  national 
committees  of  the  International  Electrotechnical  Committee  then  may  ask  their 
governments  to  approve  pertinent  legislation. 

I 

INTERNATIONAL  TELEGRAPH  AND  TELEPHONE  CONSULTATIVE  COMMITTEE  (CCITT) 


The  CCITT  is  a  civil  organization  that  is  part  of  the  ITU  and  was 
established  to  promote  standardized  telegraph  and  telephone  communications  on 
a  worldwide  basis.  Most  of  the  European  commercial  communications  systems 
follow  the  CCITT  recommendations. 

Figure  4-1  illustrates  the  interrelation  of  some  of  these  and  national 
organizations . 


International  EMC-related  standards  are  listed  in  TABLE  4-1 
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APPENDIX  A 

SUMMARY  OF  MIL -STD -461 B  REQUIREMENTS  (Reprint)A-1 


Ifchfc  TRANSACTIONS  ON  KLKCTROM AUNKTIC  COMRA  HB1L1 1  ’i  .  VUL.  RMC-24.  Ncj  I .  I  HiRL  AK>  l 

Application  Tables  for  MIL-STD-461B 

RICHARD  B  SCHULZ.  1-tLLOW.  Ifcbk 


Abstract — The  complexity  in  application  of  MILS  I  D-40 1 B  is  re¬ 
duced  by  use  of  tables  which  luiumarlre  requirements  of  the  standard. 
A  separate  table  is  provided  for  a  group  of  limits  applicable  to  each 
type  of  test  procedure. 

Key  Words — MIL-STD-44IB.  application  tables. 

DESCRIPTION 

M1L-STD-461B  [1]  is  the  basic  and  complex  EMC  standard 
based  upon  a  variety  of  test  procedures  in  MIL-STD-46J^with 
some  procedures  yet  to  be  issued.  The  limiting  acceptable 
values  are  sometimes  uniform  across  the  branches  of  service, 
but  also  are  often  different  to  reflect  differing  needs  among 
the  services.  As  a  result,  a  vast  array  of  requirements  meets  a 
user  of  MIL-STD-46 1 B.  To  organize  these  in  a  (comparatively) 
simplified  format  and  permit  ready  application  is  the  objective 
of  this  paper. 

Tables  I-IV  describe  the  classes  of  equipment/subsystems 
on  which  the  limits  are  imposed.  Basic  categories  are  listed  in 
Table  I.  with  subclasses  further  detailed  in  Tables  II-IV. 

Tables  V-XXV  summarize  applicable  limits  for  these 
classes  on  the  basis  of  one  particular  type  of  test,  for  example. 
“CE01  Conducted  Emissions:  Rower /Interconnecting 
Leads  (30  Hz-15  kHz).”  This  table,  as  well  as  others,  notes 
both  the  intended  applications  for  these  limits  and  pertinent 
limitations.  Limits  are  provided  for  each  class  of  equipment/ 
subsystems  in  terms  of  a  simple  equation  for  each  frequency 
range.  Equations  normally  involve  log  /(frequency)  and  a  few 
constants.  For  ready  visualization,  a  sketch  of  each  is  provided. 
Special  conditions  are  provided  in  footnotes. 

Although  these  tables  are  intended  as  a  fast-access  summary 
of  MIL-STD-46IB.  initial  use  may  require  checking  with  the 
standard  until  confidence  in  the  tables  is  established,  and  to 

Manuscript  received  September  1.  1981. 

The  author  is  with  IIT  Research  Institute  at  the  Electromagnetic 
Compatibility  Analysis  Center.  Annapolis.  MD.  21401  r 30 1 )  267- 
3218 


insure  that  the  latest  requirements  are  imposed.  To  facili¬ 
tate  such  checking,  a  part  number  of  the  standard  is  related  to 
its  corresponding  equipment  classification  number  in  Table  I. 

EXAMPLES 

To  illustrate  use  of  the  application  tables,  consider  two 
examples.  For  the  first  of  these,  assume  an  aircraft  trainer  is  to 
undergo  the  CE03  Conducted  Emissions  tests  on  power  and 
interconnecting  leads.  From  Table  IV.  trainers  are  in  Class  A3. 
In  the  CE03  application  table,  separate  listings  are  shown  under 
Equipment  Class  A3  for  Army  (A),  Navy  (N).  and  Air  Force 
(AF)  requirements.  (Others  applicable  to  all  services  are  de¬ 
noted  by  X.)  Narrow-band  (NB)  emissions  limitations  for  both 
the  Army  and  the  Air  Force  are  found  on  the  first  and  second 
lines  of  the  table  for  the  frequency  range  15  kHz  to  2  MHz 
and  the  seventh  and  eighth  lines  for  2  to  50  MHz.  (The  lower 
portion  of  the  table  provides  broad -band  (BB)  limits.)  These 
are  expressed  in  dBqA  by  29.3-3 1.1  log  /.  where  the  frequency 
/is  in  MHz.  Thus  limits  at  I  and  2  MHz  would  be.  respectively, 
29.3  dB/uA  and  29.3-31.1  log  2  =  38.7  dBMA.  On  the  other 
hand,  narrow-band  emission  limits  from  15  kHz  to  2  MHz  for 
the  Navy,  lines  4  through  6,  depend  upon  the  supply  frequency 
(dc,  60  Hz,  400  Hz)  and  the  supply  current  for  values  greater 
than  1  .4  (note  c). 

For  a  second  example,  assume  a  crash  rescue  truck  is  to 
undergo  the  UM03  Radiated  Emissions  test.  From  the  UM03 
applications  table,  a  crash  rescue  truck  is  a  piece  of  Croup  I 
equipment.  In  the  table,  broad-band  limits  are  provided  on  lines 
I  and  4.  In  units  of  dBpV/m/MHz.  they  are  79.7-10.7  log/ 
for  0.15-200  MHz  and  5.6  +  21.5  log/for  0.2-1  GHz.  Values 
at  I  MHz  and  0.2  GHz  are.  respectively.  79.7  dBqV/m/MHz 
and  79.7-10.7  log  200  (or  5.6  +  21.5  log  200)  =  55  0 
dBMV/m/MHz. 

REFERENCES 

jl|  V1IL-STD-46  J  B.  hie*  mmtUfinrtn  Lmtwont  and  Sum  tprthinn 
Requirement*  lor  the  Control  nl  A./n  Iranian  nr  lit  htierwfu  t 
IX*p  v»i  IX-Icnsc.  Apr  I.  IMWi 


Appendix  A  has  been  published  as  a  technical  paper:  Schulz, 
"Application  Tables  for  MIL-STD-461 8, "  IEEE  Trans,  EMC,  Vol. 
pp.  2-11,  February  1982. 
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TABLE  IV 

EQUIPMENTS  AND  SUBSYSTEMS 
(For  Army,  Navy,  and  Air  Force  Use) 


Item  Common  to 

Classes  A1  (Army  Only) 

A3.  A4,  AS 

Additional  Items 

Receivers 

Class  A1  (Army  Only) 

Transmitters 

Aaplifisr,  Tuned  RF 

Antenna,  Multi- 

Amplifier,  Untuned  RF 

couplers 

Intercom/ Inter¬ 
phone 

Sensors/ Antennas 

Modem 

Class  A3 

Repeater 

Amplifier,  Tuned  RF 

Amplifier,  Power/ 

Amplifier,  Untuned  RF 

Audio 

Sensors,  Antennas 

Multiplexers 

Commercial,  equipment  (Army  Only) 

Laser  Devices 

IR  Devices 

Trainers/Siaulators 

Transponders 

CLASS  A4  | 

Beacons 

Amplifier,  Tuned  RF 

Power  Supplies 

Amplifier,  Untuned  RF 

Inertial  Guidance 

Man  pack  or  Helmet  with  Self-contained  batteries 

Teletypewriters 

Man  pack  or  Helmet  Using  ship  Power 

Recorders 

Sensors 

Racaive-Signal  Junction-Switching  Connection 

Boxes 

Visual  Displays 

Diqital  equipment 

Data  Annotation 

Camera  Data 

Sonar  Device* 

Telephone  SWHD 

CLASS  AS 

Servo/ Synchro 

Amplifier,  untuned 

Test  equipment 

Sensors 

Tim/ Frequency  STDS 

Receiver-Signal  Junction-Switching  Connection 

Boxee 

Ultrasonic  Devices 

T* le phones 

Sonar  Devices 

All  Othsrs  Not  Lis  tad  Mere 

_  TABLE  V 

|  CEO  I  |  CONDUCTED  EMISSIONS:  POWER/INTERCONNECTING 
LEADS  (30 
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TABLE  VI 

I CE03I  CON  DUCTED  EMISSIONS:  POWER/INTERCONNECTING 
LEADS  (15  kHz-50  MHz) 


Application* •  Cxtornal  load*;  ac/dc  power.  ground,  control,  aipnel  (l»aited> 
UwutioM-  For  Arwy ,  net  applicable  to  Claaa  B  unless  specified  in  procureaent . 


HPPIRPIRPlHi 

IKMHH 

A  **  A2  Al*  AS  AS  B 

XXTXSIOa.  LXAPS  D'c 

“ 

rRxguCNCY  «*«i 

(f  in  Nisi 

UNITS 

SKXTCH 

X  X  A 

AP 

X 

N  X  X  | 

til* 

X  X  A 

AP 

NX  XX 

Ac/dc  power,  control 

I 

_c  m  dc.  control 

7  IA  400  Hi 

7  1 A  60  HS 

7  IA  dc.  control,  sipnal 

Ac/dc  power,  control 
» 

_<  IA :  dc.  60  Hi.  400  Hsi 
control4.  sipnal4 

■ 

-  2  m* 

m* 

BS 

1 

■ 

II 

X 

X  X  A  | 

A t 

NX  XX 

I  1  i  * 

<_  IA  dc.  control 

Ac/dc  power,  control 

♦ 

<_  IA  400  Ns 

7  IA  60  HS 

7  ia  dc.  control,  signal 

! 

-  2  *U 

— 

t)  62.5  -  41.4  lop  f 

H  6I.J  -  |7.2  lop  f 

G)  60.5  -  }5.0  lop  f 

HI  57.6  -  25.4  lop  f 

U  56.4  -  21.2  lop  f 

| 

i 

i 

4‘.. 

X  X  A 

AT 

NX  XX 

Ac/dc  power,  control 
» 

<_  IA:  dc.  60  HS.  400  HS; 
control,  Sipnal 

HU 

J)  50 

1 

osa  i  to 

*  Tor  Aray.  use  LlSM  of  wi.~rrD-442. 

b  Coapliance  for  stpnel  leads  ta  developed,  subject  to  approval,  on  a  caae-by-cass  basis  lesception.  Note  d>  ■ 

■  Llaits  ei van  for  <_  1A  may.  for  »  U.  be  relaxed  between  15  kits  and  2  Wi  vr<  <*■  relaxation  •  (2.S1  -  *.41  lo*  fl  lop  (load  current). 
4  rot  Clasees  A],  A4,  AS.  applicable  for  outer  shield  connected  or  twisted  pairs  toptther;  otherwise,  coapliance  is  developed 
on  a  caee-by-caee  basis,  subject  to  approval,  as  for  Class  *• 


_  TABLE  VII 

i  CEO*  ICONDUCTED  EMISSIONS:  ANTENNA  TERMINALS 
(10  kHz-12.4  GHziDcpendenton  7k  fa) 


Appt  i  at  i>»ns  .  Couirar'-t  tobaysteas  lest  ined  I  •«  iew  »itn  antennas. 

I.iei » at  uns.  ».  v«t  applicable  to  Ts  .  1 1  eitn  PJWlJ  *  ).)  W;  >»  ji  t  >r  *ray.  -it"  at  P,v_  •  5  «w.  »r  bt  r,  >  '.24  '»**• 
»r  <  integral  antenna.  «r  II  vave.iui  le  at  »  f  .24  .Hi  inatea-l  jse  SCO  I'  . 
h.  F or  Army,  not  appl  i cable  'laas  ■  ■inleaa  t|>vifie1  in  rm.-oreaent  . 


KWHAifeU 

HHIHHII 

ua 

m 

im 

_  TABLE  VIII 

1  CEQ7  | CONDUCTED  EMISSIONS.  POWER  LEADS.  SPIKES 
iTime  Domain) 


EMC 

STANDARDS  HANDBOOK 


November  1982 

REVISION  DATE 


A- 5 

SECTION-PAGE 


IEEE  TRANSACTIONS  ON  ELECTROMAGNETIC  COMPATIBILITY,  VOL.  EMC-24,  NO  I.  I-EBRUARY  1482 


TABLE  IX 

ICSOI  ICONOUCTED  SUSCEPTIBILITY:  POWER  LEADS 
(30  Hz-50  kHz) 


Application.  R|uifB«nt/aufcaystmm  external  powr  lead*,  including  ground  and  neutral  not  internally  grounded. 
Limitations.  with  Commend  approval,  may  be  deleted  if  no  internal-circuit  sensitivity  <100  mV.  For  Army, 
not  applicable  to  Class  9  unless  specified  in  procurement. 


Army,  not  applicable  for  dc  leads. 
bSaam,  unless  specified  in  procurement. 

cf<0. 95  fQ,  >1.09  f0;  t0  is  fundamental  frequency  of  test  item. 

4 Alternate:  when  source  cannot  develop  required  voltage  at  test  item  after  having  been 
adjusted  to  dissipate  SO  M  in  0. S-oha  load,  test  item  is  considered  not  susceptible. 


_  TABLE  X 

rCSOTI  CONDUCTED  SUSCEPTIBILITY:  POWER  INPUT  TERMINALS 
(50  kHz-400  MHz) 


Application.  Bjuipment/aubmystem  power  input  terminals,  including  grounds 
and  neutrals  not  internally  grounded. 

Limitation.  Ftor  Army,  not  applicable  to  Claes  B  unless  specified  in 
procurement. 


IIPfiVIPlHi 

FREQUENCY 

RANGE 

SOURCE  REQUIREMENT* 
(Volts  rms) 

X  X  X  X  X  X 

■■ 

50  KHz  -  400  MHz 

1  V,  SO-ohm  source 

_ 

4  Alternate:  when  1  w,  50-ft  source  cannot  develop  required  voltage 
and  test  item  shows  no  response,  item  is  not  considered  susceptible. 


_  TABLE  XI 

ICSQ3  I  CONDUCTED  SUSCEPTIBILITY:  INTERMODULATION, 
TWO  SIGNAL  (30  Hz-10  GHz) 


Application.  Receiving  equipment/ subsystems:  receivers,  RF  amplifiers,  transceivers,  etc. 
Limitation.  For  Army,  not  applicable  to  Classes  A 2,  A3,  B  unless  specified  in  procurement. 


FREQUENCY 

RANGE4 

,  -  —  —  —  — t 

SOURCE  RECXJIRWEHT  (dB  >  std  reference) 

A 1  A2  A3  A4  AS  8 

(to.  1  <moduUt»d>  |  No . 2  ICW) 

X  X  X  X  X  X 

jllllll 

f== 

30  Hz  -  2  MKZ 

2-25  MHzb 

S  -  200  MHz 

200  -  400  MHzb 

0.4  -  10  GHZ 

66  1  66  ibut  <  10  dBm) 

00 

66 

80 

66  ' 

Impendent  upon  operating  frequency  range  of  test  item,  as  follows:  from  higher  of 
0.1  fQ  or  JO  H*  to  smaller  of  10  fp  or  10  GHz,  where  fp  is  the  tuned  frequency. 
b  This  range  not  applicable  to  test  items  operating  within  the  range. 
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_  TABLE  XII 

I  CSQ4  i  CONDUCTED  SUSCEPTIBILITY  INPUT-TERMINAL 
SPURIOUS  REJECTION.  TWO  SIGNALS 
(30  Hz-10  GHz) 


Agpl  >cat ion  ■  Receiving  •t|uipa«nt/su!>*y«taaa  raceivere.  «T  amplifier*.  Cr4«ic«i*fcf.  «tc. 
Limitation.  For  Arey.  not  applicdbla  to  Claaee*  A2.  At  •  unlei*  ipacil  na  m  procur«Mnt  . 
Applicability  tor  CUu  I  to  m  detarainab  on  a  ciM-by-ctH  baait 


tuuieiSKT  :lass 

FMOUIMCY  AAJBGt* 

S0U»C*  •BOUIUISMT*  1  Source  off  f_, 

11  u  U  M  M  • 

LOWS*  r«Q.D-cIPW  NCI 

VMM  rwo.-'ltio  GHi I 

AXCt  IVCM 

Aieurttitt 

min 

Hril 

nn 

♦ 

AO  -m  above  f ,  aource 

* 

Wfliliti  technical  reguire- 
MAE.  or  control  plan.  else,  0  dSe 

7 

m 

■dUS 

TABLE  XIII 

ICS05J CONDUCTED  SUSCEPTIBILITY:  CROSS  MODULATION 
(30  Hz-1  GHz) 


Appl ict ion  .  Receiving  equipment/subsystems :  receivers,  RF  Amplifiers,  transceivers,  etc. 
Limitation.  For  Army,  not  applicable  for  '"lasses  A2.  A3,  and  B  unless  in  procurement 
Applicability  for  Class  8  determined  on  a  rase- by-case  basis. 


EQUIP«NT  CLASS 

SOURCE  REQUIREWNT  (Scanning) 

mmiiSHi 

LOW  f 

HIGH  f 

Rece  ivers 

Amplifiers 

m 

fo  *  If 
(£  10  :1H*> 

66  IB  >  atd  response 
(but  £  10  «m) 

N/A* 

•currant  te*t  procedure  of  MIL-STD-462  does  not  apply  to  RF  amplifiers. 

_  TABLE  XIV 

CSQ6  I  CONDUCTED  SUSCEPTIBILITY:  POWER-LEAD  SPIKES 


Application.  Spikes  on  ac/dc  power  leads,  including  grounds  and  neutral*  not  internally  grounded. 
limitation.  For  varistor-protected  power  inputs,  requirement  is  also  met  for  spike  peek  voltage  equal  to  maximum 
safe  level  of  varistor.. 


C0UIP«NT  CLASS 

SOU  ACE  RSQUIRCmwr  (  SPIKE  T 

RAMS IE NT) 

A 1  A2  A3  A4  AS  8 

PEAK  (Volts) 

Tint  TO  ZERO  (US) 

WAVESHAPE 

(ALTERNATE) 

X 

<  0.1S 

H 

< 

A 

■|H 

<_  10 

"Urn 

m 

N 

AF 

Hp|| 

<  0.1S 

♦ 

I 

11 

a 

B 

■  ■ 

A  X 

<  10 

? 

■■ 

N  X  X  X 

<_  s 

mu  ! 

1 

AF 

♦ 

— i  — • 

TABLE  XV 

l  csoTicon ducted  susceptibility  squelch  Circuits 


Application,  Receivinq  equipment/subsystems  utilizinq  squelch  circuits. 
Limitations .  Nona. 


!  EQUIPMENT  CLASS _ SOURCE  REquiRPIENTS  (TWO  Tbsts) 

I  A1  A2  A3  A4  A5  B  (a)  IMPULSE  \  <b)  SIMULTANEOUS  SOURCES 


90  dBuV/MHz 


(1 )  CW,  f0,  V«2/3  squelch  threshold 

(2)  Impulse:  SOdbuV/MMz 
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TABLE  IXX 

llfton  RADIATED  EMISSIONS:  SPURIOUS  AND  HARMONICS 
(10  kHz-40  GHz) 


l™»‘i 


■  »OI  I  RAQIATgJ  ins  tom  }W»IOK  AMP 


I  «n  th  ant.nnaa . 


•H  •ppllCAbl*  to  ft  <fl»  P  <_  0.1  V. 

or  ly.  not  <ppl>c<kl*  to  (*?.*•  •  4RU44  ip^ifin 


x_ 


»  ?  *  f  *  |  Sponoo* 

fr  »  •  *  ♦  i  |  mn***ci 


— AJI  i-A  J.1JUL 

m  |  'HD.  RAMCK 


T 

i 


*  umn 

|  1 P  Nal  Rx«r  at  t  I  ] 

t  ”  r  -  .  P  ^  - 


1 


i  r. 


win 

4*141 

I 

1 


CQUIfMBtT 


1  fo*  Any.  UM  tor  T»  vitii  fa)  f4  •  1  k*.  or  (bl  (Q  >  '.24  cm.  or  lei  intoorol  rttnin,  or  141 

taav*qm4«  at  •  '.24  cm.  P*>r  m*y  on4  Air  Ibrct,  mo  mto  b. 

1  (J«o  'vltP  Approval!  v*ion  Tv  ipurioov  and  Karoonica  cannot  ao  lac  arm  nod  by  CEO*. 


•  EQUIRaiEMT  I 

_ RAHCt  wur.c^ _ j 

VLT  ug.)0  ami  10  in  •  10  m 

U  i  io- M>o  av»i  io  am  -  <oo  *m 

«r  (o.  io  mi  I  io  am  -  toflnm 

nr  1 1- io  nttai  <o  am  -  tom 

wr  iio-Moaini  '  am  -  l  cm 

uwr  10.  i-i . 24  OKI  to  mm  -  12.4  cm 

1.24-S  cm  ,  fcoaa  ZOOM  Ha"]  -MTCm 

■  >  “•  '  l*=  “-"coJ  -"■* 


ithm  McaiMrr  ■  ®r  1  •, 

ml.  «o  cm. 


TABLE  XX 

IRS01  (Radiated  susceptibility:  Magnetic  field 

(30  Hz-50  kHz) 


Application.  Equipment/ subs ysems ,  associated  cabling  and  connectors. 

Limitations.  Applicable  to  Class  A1  only  for  ASW  aircraft. 

For  Navy,  applicable  to  Class  A3  only  for  fixed  or  mobile  ground 
facilities;  othsr  applications  on  a  case-by-case  basis. 

For  Army,  applicable  to  Class  A3  on  a  case-by-case  basis,  subject  to  approval. 


EQUIPMENT  CLASS 

FREQUENCY 

RANGE 

SOURCE  REQUIREMENTS 

A1  A2  A3  A4  AS  B 

(f  in  kHz) 

UNITS 

SKETCH 

30  -  450  Hr 

A)  100  .4  -  39.1  log  f 

dBpT 

0.45  -  30  kHz 

A)  106.8  -  20.8  log  f 

1 

30  -  SO  kHz 

A)  76 

1 

30  Hz  -  30  kHz 

B)  79.1  -  40.0  log  f 

t 

*  HbmMB  hh 

00*  0  49  SO  90*M»j 

_  TABLE  XXI 

I  ftSQ2 1  Radiated  susceptibility:  magnetic  induction 
field.  Spikes,  and  Rower  Frequencies 


Application*  Equipments/ subsystems  . 

Limitations .  For  Army,  power- frequency  requirement  of  Class  A3  nut  applicable 
unless  specified  in  procurement. 

Applicable  to  Class  A4  only  for  items  intended  for  surface  ships. 
Applicable  to  Class  AS  only  for  items  intended  for  submarines* 
Applicable  to  Class  B  only  on  a  case-by-case  basis;  for  Army,  only 
when  specified  in  procurement. 

Source  Requirement .  See  CS06 . 


m  LH  J»L  .  y  .n  V-l1 » A 1 .1.  n’t  »-.•  ?  V-  ••  •• 

y 

1 

•4 

y 

■  »  -7-  -i- 

a 
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_  TABLE  XXII 

I  RADIATED  SUSCEPTIBILITY:  ELECTRIC  FIELD 

(14  kHz-40  GHz) 


Application.  &tuipsent/sub*ys terns . 

UaiUtlOW.  For  10  GHs  <  (  *  40  GHz,  applicable  only  to  intentional  emitter*  on  aircraft  (Clans  A), 
spacecraft  and  launch  vehicles  (Class  A2).  and  ships  (Clans  A41. 

Note  special  requirements  for  non-netallic  aircraft  or  structures  (Class  At) 

For  Navy  receiving  sites  (Class  A3),  the  source  requirement  is  1  V/b  at  all  frequencies 
For  Army,  applicable  to  Class  B  only  when  specified  on  procurement. 


EQUIfWOrr  CLASS 
A2  A3  A4  AS  B 


FREQUENCY 

RANGE 


■SOURCE  REQUIREMENT  4 
*1  SECOND 


14  km 

r 

2  MHZ 

2  - 

1 

30 

mm 

30  Him 

- 

2  GHz 

a  - 

10 

1 

GHZ 

10  - 

l 

40 

GHZ 

14  k«  -  30  MHz 

30  NIB  -  >10  G* 

l  (be lo*  deck) 

1  (belov  deck) 

100  (above  deck) 
200  (above  deck) 

1 - 

t4  km  -  i  cm 


Above  30  nm,  the  requirement  is  for  both  horizontal  and  vertical  polarization. 

Consider  operational  m  environment  (Bee  MIL-HOB*- 235) .  values  here  are  einimum.  aibstentielly  higher 
value*  may  require  modifying  procedures  of  NXL-STD-462.  to  be  described  in  BMC  that  Plan. 


TABLE  XXIII 

I  (JMQ4  ICON  DUCTED  AND  RADIATED  EMISSIONS  AND  RADIATED 
SUSCEPTIBILITY:  ENGINE  GENERATORS/COMPONENTS 
IN,  OR  POWERINC,  CRITICAL  AREAS 


nppl  icat  tons .  pujii#  feneratnrs  and  associated  components,  uninterruptible  pover  aeta  -'J 
equipment  supplying  to,  >r  use-1  in,  critical  areee  ('lass  ’'21,  in  th 

l.  12  items  vi th  ratings  £  240  sVA 
tl.  12  items  vich  ratings  >  240  avA 

(II.  Cngme  generetors  vitn  electronic  circuitry  ( for  regulation.  «»ntr  >1 
Li-aitat  ion.  Above  10  Wl«,  radiated  lieits  apply  f-*r  both  nortxnntal  and  vertical  antenna 
Croup  II  items  eben  specified  by  "i, amend  >r  agency  concerned. 


ISuA  *  <m« 

♦ 

ISi-V  m  Mlz 


■MmmemMmsemmmsgmsmmei.iii.il  J.rHIH.  I.L.IIR..I.  JU  •  ■'-  ■  •■•■V 

*  .  •  .  •  *  -  •  ■  -  *  •  *  '  *  * 
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_  TABLE  XXIV 

I UMQ3 1  Radiated  Emissions:  Tactical  and  special 
PURPOSE  VEHICLES  AND  ENGINE-DRIVEN 
EQUIPMENT 


GROUP  I 


Crash  rescue  trucks 
■Mittd  vehicle,  tactical 
Armored  and  tracked  vehicles 
Off- tr>a- road  carqo  camera 
Araorad  personnel  carriers 
Assault  and  Larvdinq  craft 
Amphibious  vehicle* 


Patrol  Boats 
aun  eotor  carriage 
Railway  aaincenance-of -way 
equipment 
Store  boats 
Masters,  gasoline 
Replacement  engines  lot  abovr 


motorcycles 
Harbor  tuqs 
Fork-lift  trucks 
Outboard  Motors 
rlood 1 iqht  trailers 
Gsrqo  handlmq  equipment 
Engine-driven  air  condit 


isneral  purpose  and 


uoners 

rJKHIP  Hi 

Mainistrative  vehicles  basically  civilian  in  nature:  sedans,  delivery  trucks,  aebulances.  fn 
Imitation.  Above  10  NKs,  Units  apply  to  Both  horizontal  and  vertical  polarisation. 


*  — ^ _ bus; 

I  It”  M  FR 


:satow  _ 

FRegUCNCY  RANGE 


M  |  0.  *3  -  200  MW 

!  |  1.5  »  200  UK* 

,  0.  2  •  0.4  CM 


7<».  7  -  (0.7  loq  • 
5.6  ♦  tl.5  loq  f 


‘upon  Cowand  or  aqeney  approval,  not  applicable  to  (tees  for  use  solely  m  non-cnticel  areas. 

Group  t  regui  reeen  t*  applicable  _5s_itees  jsith  electronic  eqxn^ent,  Mobile  telephone  or_coMMuni  cat  lone . 


TABLE  XXV 

I  UMOi  ICONOUCTEO  ANO  RADIATED  EMISSIONS:  COMMERCIAL 
ELECTRICAL/ELECTROMECHANICAL  EQUIPMENT  AND 
SUBSYSTEMS 


Applicability.  Primarily  Group  I  comm erctal  electr icat/glectroawchanicel  equipment  procured  for  usa  in  critical  areas. 

CROUP  I  GROUP  II 


Portable  electric  tools:  sabre 
i*vs ,  drills,  rivet  guns ,  etc. 
Repel r/sia in tenence  shop  equipment 
raciliciws  equipment:  air  condi- 
t loners ,  elevators,  etc. 
Reperforators 

Projectors  end  flash  units 


Heaters  (ell  types) 

Lithographic /photo  equipment 
Battery  chargers 

fixed  kicchen/commusary  equipment 
Office  equipment 
Vending  machines 
Laundry/ dry-clean  tig  equipment 


Fmed/semi -portable  machine  tools: 

lethea.  stamping  presses,  etc. 

Arc  welders 

Engine  generators  for  construction 
or  shop  support 

GROUP  111 

Inherently  interference-free  items- 


Limitations . 


Not  applicable  to: 

(a)  Group  l  items  procured  for  use  in  non-cnticel  areas. 

(b)  Group  II  items  unless  specified.  Warning  label  required  to  prohibit  usa  <  )0  »  <100  ft)  from 
electronic  equipment/ subsystems/- < ssocieted  antennas. 

tc>  Group  lit  if  justifiad  and  approved,  and  only  if  not  procured  as  component  of  another 
equlpment/subsystem . 


JUIRCWNT 

LIMITS 

TYPE 

" 

FREQUENCY  RANGE 

(f  in  Wzl 

UNITS 

SKETCH 

| Conducted  Emissions  :| 
|_Power  Leads  J 

a 

B 

50  kHz  -  2  .««* 

2-50  ltd* 

61.1-  17.5  log  f 

50 

lBb  A/  HU 

* 

i 

i 

i 

i 

\ 

Radiated  ^missions4 

0.15  -  200  m* 

200  -  400 

100.0  -  10.0  log  f 

25.5  ♦  21.5  log  f 

lBuV/m/KIZ 

♦ 

JPor  portable  electr i-:  tools,  add  15  dEuV/m/ttts. 

caA  k.3i 


>  -5  a_A 


aV V 


i  m.vS-Ai.1  A.*Ae,A.A "  iRi.e 
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NAVY  DEPARTMENT 
WASHINGTON  DC  20350 

DIRECTOR 

NAVAL  ELECTROMAGNETIC  SPECTRUM  CENTER 
4401  MASSACHUSETTS  AVE  NW 
WASHINGTON  DC  20390 

DIRECTOR 

NAVAL  ELECTROMAGNETIC  SPECTRUM  CENTER 
ATTN:  WARREN  CHU  (CODE  11) 

4401  MASSACHUSETTS  AVE  NW 
WASHINGTON  DC  20390 

COMMANOER  (ELEX-832T) 

NAVAL  ELECTRONIC  SYSTEMS  COMMAND 
WASHINGTON  DC  20363 


DISTRIBUTION  LIST  (Continued) 
ECAC-HDBK- 8 2 -04 3 


Addressee 


COMMANOER  IPME-109/EISENBERG) 
NAVAL  electronic  SYSTEMS  COMMAND 
WASHINGTON  OC  20363 

COMMANDER  (AIR-5161F/FRANCIS) 
NAVAL  AIR  SYSTEMS  COMMANO 
WASHINGTON  OC  20361 

COMMANOER  I AIR-S 161 B/FISHER ) 
NAVAL  AIR  SYSTEMS  COMMANO 
WASHINGTON  DC  20361 

COMMANOER  (PMA-2651 
NAVAL  AIR  SYSTEMS  COMMANO 
WASHINGTON  OC  20361 

COMMANOER  (PMA-266) 

NAVAL  AIR  SYSTEMS  COMMAND 
WASHINGTON  OC  20361 

COMMANOER  (SEA-61X3/LAW) 

NAVAL  SEA  SYSTEMS  COMMANO 
WASHINGTON  OC  20362 

COMMANOER  < SEA-6 1X3C/GARRETT > 
NAVAL  SEA  SYSTEMS  COMMANO 
WASHINGTON  OC  20362 

COMMANOER  f SEA-61RR/DEMATTIA1 
NAVAL  SEA  SYSTEMS  COMMANO 
WASHINGTON  DC  20362 

COMMANOER  (PMS-HOOB) 

NAVAL  SEA  SYSTEMS  COMMANO 
WASHINGTON  OC  20362 

COMMANDER  (SEA-62Y0) 

NAVAL  SEA  SYSTEMS  COMMANO 
WASHINGTON  OC  20362 

COMMANOER  (COOE  2QP4/LANE) 

NAVAL  AIR  DEVELOPMENT  CENTER 
WARMINSTER  PA  1897% 
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COMMANDER  (CODE  3525/HARRIS)  1 

NAVAL  WEAPONS  CENTER 
CHINA  LAKE  CA  93555 

COMMANOER  CSV -8 2/HAMMETT)  1 

NAVAL  AIR  TEST  CENTER 
PATUXENT  RIVER  MO  20670 

COMMANOER  . . .1 

PACIFIC  MISSILE  TEST  CENTER 
ATTN:  H  FRANZ  (CODE  1234) 

POINT  MUGU  CA  93042 


US  AIR  FORCE  FREQUENCY  MANAGEMENT  CENTER  4 

ATTN:  FME/POLLOCK 
WASHINGTON  DC  20330 

HQ  TAC/ORC  1 

ATTN:  CAPT  TOWNSON 
LANGLEY  AFB  VA  23665 

HQ  485  EIG/EIEUS  1 

ATTN:  MR  G  BAHR 
GRTFFISS  AFB  NY  13441 

1843  EIG/EIEXM  1 

WHEELER  AFB  HI  96854 

MR  ELOON  S  HUGHES  1 

NORTH  AMERICAN  ROCKWELL 
PO  BOX  2429 

PALOS  VERDES  PENINSULA  CA  90274 

MR  DONALD  N  HEIRMAN  1 

AMERICAN  BELL  ROOM  10-612 
CRAwFORD*S  CORNER  ROAO 
HOLMOEL  NJ  07733 

MR  JACK  L  MOE  1 

MAIL  ZONE  2463 
GENERAL  OYNAMICS/FV 
PO  30X  748 

FORT  WORTH  TX  76101 
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MR  MYRON  L  CRAWF0R0  1 

SEC  276.03 

NATIONAL  BUREAU  OF  STOS 
U  S  DEPT  OF  COMMERCE 
BOULDER  CO  80302 

MICHAEL  MALINICK  1 

HUGHES  AIRCRAFT  COMPANY 

8433  FALLBROOK  AVENUE 

BLDG  261 ,  MS  PR 9 

CANOGA  PARK  CA  91304 

OR  RALPH  M  SHOWERS  1 

MOORE  SCHOOL  OF  E  E 

UNIVERSITY  OF  PENNSYLVANIA 

200  S  33RO  ST 

PHILADELPHIA  PA  19104 

MR  LEONARO  W  THOMAS  SR  1 

1604  BUCHANAN  ST  NE 
WASHINGTON  DC  20017 

MR  STEPHEN  CAINE  1 

ELEX-51024 

NAVAL  ELECTRONIC  SYS  CMO 
WASHINGTON  DC  20360 


Internal 


CA  2 

CM  1 
CF/CAPT  LUKE  1 
CN  2 
DOT/"  A A  SEN  1 


OQT/D  ANDERSON 


1 
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DQT/G 

IMHOF 

1 

DOT/B 

HALL 

1 

OQT/R 

BROCK 

1 

00T/0 

MADISON 

1 

OCC/C 

GETTIER 

1 

DCB/U 

KLESSE 

1 

DCF/R 

SLYE 

1 

DCF/P 

SAUTTER 

1 

OFA/L 

SKEWS 

1 

DFS/J 

SMITHMYER 

1 

DNA/R 

TAYLOR 

1 

ONM/D 

BARAN 

1 

ORC/T 

REILLY 

1 

ORO/H 

RIGGENS 

1 

ORH/D 

MACK  IN 

1 

OSA/G 

ROMANOWSKI 

1 

DO/S  CAMERON 

1 

OIO/T 

WILSON 

1 

DRO/R 

ALBUS 

1 

DRO/U 

STUART 

1 

DCI/D 

EPPINK 

1 

OCB/P  WACKERHAGEN 


1 


